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l. IosicHuTEeNBLHAA 3alIHCKA

IIporpamma BHEYPOUHOHM JEATEIBHOCTH HAy4YHO-TIO3HABATEIBLHOM HAIPABICHHOCTHU IIO
XUMUU «XHUMHS W KH3HBY (faynee, Kypc) paspaborana s ydammxcs 11 kimaccoB, sBISIETCS
JIOTIOTHEHUEM U TIPOJOJDKEHHEM Kypca XMMHHU JUIS JIeTel ¢ 0coObIMH 00pa3oBaTeIbHBIMU
HOTPeOHOCTAMMU, T€X, Y KOrO HHTEPEC K MPEeIMETY BBIXOJUT 3a paMKU Yy4eOHOH JesTenbHoCcTH. B
CBSI3U C 9TUM 3aHATHUS Kypca 110 3TOH MpOorpaMMe MOMOTYT PEIIUTh CIEIYIOIINE 3a1a4H:

* YKPENUTh MOJI0KUTEIbHYIO MOTHBALIUIO YUEOBI B ILIKOJIE;

* PaCIIUPUTH 3HAHUSA 00 OKPYKAIOLIEM MUPE;

* TONOJHUTH Kypc xumuu 11 xiacca;

* HAYYUTh TPAMOTHO U 6€30IaCHO 0OpaIaThCs C BEIIECTBAMHU.

Kaxnoe 3aHsATHE CBA3aHO C OBJAJEHHMEM KaKOro-Iu0O MPaKTHYECKOro HaBbIKa
0e30macHOi paboTHI ¢ BEIIECTBOM M MPUOOPETEHUEM HOBBIX IMOJE3HBIX CBEICHUH O BEIECTBAX.
YemM panbliie pedsita BOWIYT B OTPOMHBIN yBIEKATEIbHbIH MUP XUMUHU, TEM OBICTPEE OHU CMOT'YT
CTaTh CaMOCTOSTENIbHBIMU, HWHUIUATUBHBIMH, TBOPUECKUMH JIMYHOCTAMH. B cOBpeMEHHBIX
ycIoBUAX OOBEM 3HAHMH pPE3KO M OBICTPO BO3pACTaeT, MO3TOMY HEOOXOAWMO NPUBUBATH
y4YalluMCS yMEHHE CaMOCTOATENBHO TMOMOJHATh 3HAHMUSA, OPHEHTHUPOBATHCS B  IIOTOKE
uHpopManuy, No0yX/1aTh UHTEPEC U IPUBBIYKY K ITOCTOSHHOMY pacIIUpeHHUI0 Kpyro3opa. Bce
3TO B OOJIBIION MEPE OTHOCUTCS M K XUMUYECKOMY 00Opa30BaHUIO JI€TEH.

Ha 3ansartusx kxypca B CBOOOJAHOM OOLIEHMM C Yy4yUTelIeM, B OOMEHE MHEHUSMHU C
OJTHOKJIACCHUKAMH B XOJ€ KOJUIGKTUBHBIX IHCKYCCHH 3HAHHS YYallUXCs PpACIIUPAIOTCA U
YIITyOJISIOTCS, BOZHUKAET MHTEPEC K TBOPUYECKON HMCCIE0BATENbCKON paboTe W MPaKTHUECKUM
3aHATHUSM 110 XUMHH.

Takast paGora co3zmaer OoJbllIMe BO3MOXKHOCTU A (POPMHUPOBAHUS MEKIPEAMETHBIX
cBsizel, 0COOCHHO ¢ (DM3MKOHM, dKOJOTHEH, reorpadueld M OMOJOTHEN, B Pa3BUTHH KOTOPHIX
OFPOMHAsE pPOJb MPHUHAMICKUT XUMHUH. OTO CHOCOOCTBYET (OPMHMPOBAHUIO HAYHYHOTO
MHUPOBO33PEHUSI.

JlaHHas mporpamMma IpexycMaTpuUBaeT IPOBEACHHE MPaKTHYECKUX paboT U
OKCIEPUMEHTOB, pEIICHHE 3a7ay, W3Y4YEeHHE TEOPETHYECKHMX OCHOB XHMHHU M OSKOJIOTHH,
UCCIIEI0BATEIbCKON U MPOEKTHOM paboThl, MPOBEIEHUE TUCKYCCHUI, CO3/1aHUE MPE3CHTALU.

Teopernueckre 3HAHUS U MPAKTHYECKUE HABBIKH, IMOJIyYCHHBIC HA 3aHATUSAX KPYXKKa, IS
MHOTMX peOsAT MOIyT oOKa3aTbCcsi 3HAYUTEIbHO Oojee MIMPOKMMH, TIyOOKMMH U

Pa3HOOOpPA3HBIMH, YEM MIPEAYCMOTPEHHBIE porpaMmoid. OOBICHIETCS 3TO TEM, YTO JJIT MHOTHUX

pedaT MHTEepec K XUMHUU HE OTPAaHMYMBAETCS 3aHIATHSIMH B OOBEAMHEHHH, a MPOAOKAETCS B
BUJIC CAMOCTOSTEIHLHOW PabOTHI J0Ma.
Cpoxu peanm3aiuu nmporpammsl — 1 o, 34 gaca B roj.
Llenv npoepammul. - pa3BUTHE HHTEIUICKTYAIBHBIX CTOCOOHOCTEH CTAPIINX IKOJIHHUKOB.
3aoauu npoepammoi:

1. Pa3Butue  mO3HAaBaTENBHOTO  HMHTEpeca K  MpeAMeTaM  €CTECTBEHHO-
MaTeMaTUYEeCKOro LHKIIA.

2. Pa3ButHe 10rnuecKOro MBIIUICHHUS.

3. Pa3ButHe npocTpaHCTBEHHOTO MBILIJICHUSI.

4. Pa3zButue  kpeatuBHOCTH ~ (TBOPUECKOW  TMPOAYKTMBHOCTH,  THOKOCTH,
OPUTMHAJIBHOCTH).

IlnannpyemMsble pe3yabTaThbl:

dopMHUpOBaHUE JTMYHBIX KAUeCTB 00yUaIOINXCs,

dopmMupoBaHue MOJOKUTENBHON aTMOc(hepbl BHYTPU KJIACCHOTO KOJJIEKTHBA,

DopMHUPOBAHUE Y YYaAIIUXCS YMEHHS BUAETh U MOHUMATh LEHHOCTh OOpa30BaHUs, 3HAYHMOCTh
XMMUYECKOTO 3HaHWs JUIsl KakIOro 4eloBeKa HE3aBHUCHMO OT €ro mnpoQecCHOHaNbHOM
JeATEIbHOCTH.

PopMHpPOBAaHKE y YYaIIMXCs LETOCTHOTO INMPEACTaBICHUS O MUpPE W POJIU XHMHHM B CO3/IaHHUH
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUPa; YMEHHS OOBICHITh OOBEKTHI U MPOLECCHI
OKPY’KaIOIlleH NEHCTBUTEIIBHOCTH: IIPUPOJHOM, COLMAIBHOM, KYJIBTYPHOH, TEXHUYECKON CpE.bl,
WCITONIB3YSl LIS TOTO XMMHUYECKUE 3HAHMSL.

[TpuoOperenne oOy4arOIMMHCA  OINbITa PA3HOOOpPA3HOW  JEATEIbHOCTH, IO3HAHHUS H
CaMOIIO3HAHMS; KIIIOYEBBIX HABBIKOB, UMCIOLIUX YHUBEPCAIBHOE 3HAYEHHUE JUIS PA3IMYHBIX
BUJIOB JICSATEJIHOCTHU: pELIeHHs po0IeM, NPUHATHS PEIICHUH, oucKa, aHaIu3a 1 00paboTKH



UHPOPMAIIUK, COTPYAHUYECTBA, OE€30MacCHOro OOpaIleHUs] C BEIIECTBAMH B IIOBCEAHEBHOM
KHU3HHU.

Cucrema OLeHKH J0CTHKEHUH 00y4Yaromuxcs:
° YCHICUIHOC BBIITOJIHCHUE TCCTOBBIX, CAMOCTOATCIIbHBIX, TBOPUCCKHUX pa60T;
° Y4acCTHC B Pa3JIMYHBIX KOHKYpCax, OJiIMMIINadaX, COPCBHOBAHHUAX,
®  AKTUBHOCTH B IIPOEKTaX BO BHEYPOUHOH IEATEIBHOCTH.

Il. O0mas xapakTepucTHKAa Kypca BHEYPOYHOIl 1esiTe IbHOCTH

JIaHHBII KypC HalpaslIeH HA yAOBIETBOPEHHUE IO3HABATEIbHBIX MHTEpEeCcOB ydamuxcsa. Kype
MO3BOJIMT YYaIIUMCSl PACHIMPUTh CBOM 3HAHHMS B XUMHH Ha ypPOBHE, HE TPEOYIOIIEM CIIeIUATbHOM
HOJATOTOBKU IO MPEeAMETy. YUYCHHUKH MPHOOPETYT MPAKTUYECKHE YMEHUS M HaBBIKM, HEOOXOIMMEIC B
KU3HH HE TOJIBKO XMMHUKY, HO M Ka)XJIOMy 4elloBeKy. [Ipemnaraemplii Kypc BKJIIOYaeT MaTepual 00
HUCIIOJIB30BAHUU XUMHUYCCKUX BCIICCTB B 6LITy, B HOBCCIIHGBHOfI JKU3HU YCIJIOBCKaA.

ConepkaHue Kypca 3HAKOMHT YYalIMXCS C MHUPOM OBITOBOM XHMHH, C XapaKTEPUCTHKON
BEIIICCTB, OKPYXAIOIIMX HAC B OBITY, MpaBWJIaMu 0e30macHOro oOpalleHus C BEIIeCTBaMU OBITOBOM
xumud. Kpome TOro naHHbBI Kypc BHEYPOUYHOW MACATEIBHOCTH TPEAYCMATPHBAET DKOJOTHYCCKYIO
HANPaBJICHHOCTh XMMHYECKOTO OOpa3oBaHMs, IMpeaycCMaTpUBaeT O3HAKOMIICHHE YYalluXcs C
XUMHYECKHUMH aCTIEKTaMU COBPEMEHHOW IKOJIOTHH U KOJIOTHYECKUX TPOOIIeM.

XVWMUYECKUE 3HAHHUS HEOOXOJHMMBI KAKIOMY YEJIOBEKY, OHU OMNPEICSISIIOT PAalMOHAIBHOE
MIOBEJICHHE YEJIOBEKA B OKPYIKAIOIIEH cpelie, TOBCEIHEBHOM XKHU3HH, T C KaXIbIM TOJ0M BO3pacTacT
poib OEpeKHOTO OTHOIIEHHS YEIOBEKAa K CBOEMY 3I0POBBIO, 30OPOBBIO OKPYKAIOIIUX, MPUPOJE.
JlaHHBII KypC pa3BHBAET MHTEPEC K XUMHH, aHATUTHYECKUE CIIOCOOHOCTH y4aluXcsi, pacIiupsieT uxX
KpYrozop, GopMHpYyeT HaydHOE MUPOBO33PEHUE.

[IpakTUyeckass HaNpPaBICHHOCTb TEM JIEJIACT JNAaHHBIH KypC OYEHb aKTYyaJIbHBIM, IO3BOJISIET
PaCIIupruTh U yFJI}’6I/ITI) IMPAKTUYCCKOC NPUMCHCHUC MOJYYCHHBIX YYalIUMHCA TCOPETUICCKUX 3HAHUU
no xumud. Kypc OpHEHTHpOBaH Ha pa3BHTHE JIFOOO3HATEIBHOCTH W MHTEpeca K XHMHHU, Ha
COBEPILICHCTBOBAaHUE YMEHHUH yJalllnXcs 00paIaThbes ¢ BEIeCTBaMH, BCTPEYAIOIIUMUCS B OBITY.

Pabouas mporpamma Kypca BHEYPOUHOH AEATEIHbHOCTH «XHUMHS W JKH3HBY MpeIHa3HaueHa NI
yuamuxcs 11 k1accoB 0OCHOBHOM MIKOJIBI M paccunTana Ha 34 B ron (1 yac B Heneno).

OcHOBHBIMH (pOPMAMM OPraHU3ALUHN YI€OHO-TI03HABATENbHON AEATEIIbHOCTH YUaIIUXCsl SABISIOTCS:
e [pakTHyeckas pabora,

HKCIIEPUMEHTAIbHBIE OIIBITHI,

urpa,

peleHre HecTaHAapTHBIX 3a7ay;

y4JacTHe B XMMUYECKHX OJIMMITNA/IaX, KOHKYpCcax, KOH(pEpeHIHUsIX

camocTosITeNbHas pabdora,

paboTa B mapax, B rpymnnax,

TBOpPYECKHE MPAKTHUECKUE paboThI.

Metoabl 00y4ueHus:
® [paKkTUYEeCKue padoThI,
CJIOBECHBIHN (YpOK-pacCykIeHue),
UTPOBOM (pOJIEBBIE UTPHI),
YaCTUYHO ITOUCKOBBIHN, HCCIIE0BATEILCKUM,
00BSACHUTENbHO-UIUTFOCTPATUBHBIM.

Me:knpenmeTrHble CBSI3M Kypca TECHO CBSI3aHBI C IIpeJMETaMU €CTECTBEHHOrO LHKJIa
UH(OPMATUKOM.

1. Onucanue Mecta Kypca BHEYPOUYHOI 1eATEJIbHOCTH

Kypc «Xumust u >KH3HBY» peanu3yeT OOIIEHHTEUICKTYallbHOE HAalNpaBiICHHE BHEYPOUHOMN
nesaTenbHOCTH. [IporpaMMa BHEYpPOUHOH JAESITENIBHOCTH peain3yercs B KoindecTBe 34 4acoB (OauH
aKaJeMUYECKUI Jac B HECIIO).



V. Onncanue HeHHOCTHBIX OPHEHTHPOB COEPKAHUS Kypca

BHeypouHast 1esTeNbHOCTh M0 XMMHUU UMEET OO0JIbIIoe 00pa30BaTeIbHOE M BOCIHUTATEIBHOE
3HA4YeHUE. BlajeHne XWUMHYECKHM S3BIKOM, 3HAHHSMH, MOHUMAHHE XUMHUYECKHX MpPOIECCOB H
SIBJICHUW TO3BOJSIET (OpPMHpOBATH MPABWIBHOE OTHOIICHWE K SBJICHHUSIM U TMPOIECCaM,
OPOUCXOJAIIMM B mpupoae. llodTtomy Tak BaxkHO chOpMHpPOBATH HHTEpPEC K BHEYPOUHOM
JESITEIBHOCTH y 00YYarOIIUXCsl, KOTOPBIH CTAaHET OCHOBOM JIJISl BBISIBIICHUSI M Pa3BUTHS XUMUYECCKUX
CIOCOOHOCTEH ydalmxcsi, CHoCOOHOCTH K CaMOOOPa30BaHHMIO.

YcneniHoe pelieHne MPaKTUYeCKUX 3a/lad OKa3bIBaeT BJIMSHHUE HA 3MOIMOHAILHO-BOJIEBYIO
chepy JTMYHOCTH Yy4YalIUXCs, pPa3BUBA€T HMX BOJIO M HACTOWYMBOCTh, yMEHHE MPEOIOJICBATh
TPYAHOCTH, UCTIBITBIBATH YAOBIECTBOPEHUE OT PE3YIHTATOB HHTEIIEKTYaILHOTO TPY/Ia.

JlaHHBIII KypC CHOCOOCTBYET pa3BUTHIO BHUMAHHWS, BOOOPaXCHHs, HAOIIOIATEILHOCTH,
NaMsTH, BOJIM, aKKypaTHOCTH, YMEHHUs OBICTPO CUMTATh, MPUMEHSITh CBOW 3HAHHS HA IPAKTHKE,
npUOOpPETaTh HABBIKUHECTAHIAPTHOT'O MBIIIIJICHHSL.

Ha 3aHATHSX BHEYPOYHOH ACATENBHOCTH «XWUMHS W KU3HB» OOYYarOIIMecs OTOJIHAT CBOM
3HAHUS 110 XUMHUH, TIOBBICST CBOM YPOBEHBb TEOPETHUECKOM M IKCIIEPUMEHTAILHOM MOATOTOBKH. 3aHATHS
NPU3BAHbl MPOOYAMTh y YYAIIUXCS HMHTEPEC K XWMHUYECKOW HayKH, CTHMYJIMPOBATh JaJbHEHIIee
U3YYCHUE XHMHH. XWUMHUYECKHE 3HaHHS, Cc(POpMHpOBAHHBICE HA BHEYPOUHBIX 3aHSATHUSAX, MOMOTYT
00y4aroImuMcs B MMOJATOTOBKE K 9K3aMEHY 110 XUMHH U B JIaJIbHEUIIIEM OCO3HAHHO BHIOpATh HAIIPABJICHUE
pOQUIBLHOTO 00YICHHUS.

V. Pe3yibTaThl 0CBOCHHSI Kypca BHEYPOYHOH e TeJIbHOCTH

Juunocmnwie YY/I:

YMeHHe BECTH IHAJIOT HA OCHOBE PaBHOINIPABHBIX OTHOLIEHUI U B3aMMHOI'O YBAKCHHS;

YMeHne KOHCTPYKTHBHO pa3pelaTh KOH(IUKTHI;

YCTONYMBBIM TMO3HABATENBHBI HWHTEPEC M CTAHOBJICHHWE CMBICI000pasyomeil (QyHKIumn
II03HABATEJIBHOIO MOTHUBA;

['oTOBHOCTH K BBIOOPY MPOQPHIBLHOTO 00pa30BaHHUS.

Pecynamuenvie YY/[:

CanuaroT cBoH crtocod JeHCTBUS C ITAIOHOM;

CnuyaroT cnoco® W pe3ynbTaT CBOMX JEHCTBUH C 3aJaHHBIM 3TajJOHOM, OOHApYXHUBAOT
OTKJIOHEHMS U OTJINYMS OT 3TAJIOHA;

BHOCAT KOpPEKTUBBI U TOTIOJHEHUS B COCTABIICHHBIE IIJIaHbL;

BHOCAT KOppEKTUBBI U JIOMOJHEHHS B CIIOCOO CBOMX JAEUCTBHUM B Cllyyae pacX0kJEHHs 3TaloHa,
peaIbHOTO AEUCTBUS U €ro MPOAYKTa;

BbiiensoT U OCO3HAIOT TO, YTO YK€ YCBOEHO M 4YTO €IE MOJUIEKUT YCBOEHHIO, OCO3HAIOT
KayeCTBO U YPOBEHb YCBOCHMS;

OcCo3HaIOT Ka4eCTBO M YPOBEHb YCBOCHHS;

OneHuBaOT JOCTUTHYTBIN pe3yNbTarT;

OnpenenstoT Nociae10BaTeIbHOCT IPOMEKYTOUYHBIX LIEIEH ¢ yUeTOM KOHEYHOTO PE3yJIbTaTa;

CoCTaBIAIOT IUIaH U ITOCJIEIOBATEIbHOCTE IEHCTBUIT;

CraBsaT y4eOHYIO 3aJauy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO U YCBOEHO, U TOTO,
YTO €I11€ HEU3BECTHO

Hoznaeamenvnvie YY/[:

BrigenstoT KoJM4ecTBEHHBIE XapaKTePUCTHKU O0OBEKTOB, 3a/IaHHBIE CIIOBAMU;

BoccranaBimuBaroT MPEIMETHYIO CUTYaIIHIO, OTIMCAHHYO B 3ajave, myTeM
nepeopMyIHpoBaHUs, YIPOIIEHHOTO Tepecka3a TEKCTa, C BBIIEICHHEM TOJBKO CYIIECTBEHHOW IS
pelieHus 3a1a4i UHPOpMaIny;

Brigenstor 06001eHHBIH CMBICT U JOPMATBHYIO CTPYKTYPY 3a/1a4H;

YMEIOT 3aMEHSATh TEPMHUHBI ONIPEICIICHUSIMH,

YMeIoT BBIBOJIUTH CJIECTBUS U3 UMEIOIINXCS B YCIIOBUH 33/1a4U IaHHBIX;

Beiiensior hopManbHYyI0 CTPYKTYPY 33]1a49H;

AHaIM3UPYIOT yCIOBUS U TpeOOBaHUS 3a7a4u;

BeIpakaroT CTpYKTypy 3a/1a4l pa3HBIMHU CPEJICTBAMH,

BrInonHsIOT onepaliuu co 3HaKaMHu U CUMBOJIAMU;

Br16uparoT, COmocTaBsOT 1 00OCHOBBIBAIOT CITOCOOBI PEIICHUS 3a/1a4u;



[TpoBoasAT aHanM3 CHOCOOOB pEIIeHUS 334aydl C TOYKH 3pEHHUs HMX pPAlUOHATIBHOCTH U
SKOHOMUYHOCTH;
YMmeroT BeIOMpaTh 0000IIEHHBIE CTPATErHH PELICHUS 3ajauu

Kommynuxamuenwie YY/I:

Obwaromes u 83aumooeticmgyiom ¢ napmuepamu o CO8MeCMHOU 0esImeNbHOCMU UL 0OMEHy
ungopmayueu:

VYMEIOT CllyliaTh U CIBILATh APYT APYTa;

C nocTaTOYHOW MOJTHOTOM M TOYHOCTHIO BBIPAYKAIOT CBOU MBICIM B COOTBETCTBHUHM C 3a/Ja4yaMH U
YCIIOBUSIMU;

AJIEKBAaTHO MCIIONB3YIOT PEUEBbIE CPEACTBA JUIsl TUCKYCCUHM U apryMEHTALMK CBOEH MMO3ULINN;

YMEIT npelcTaBiIsaTh KOHKPETHOE COJEp)KaHUE M COOOIIaTh €ro B MUCBMEHHOM M YCTHOMU
dopme;

HuTepecyroTcs 4y>KMM MHEHHUEM U BBICKAa3bIBAIOT CBOE;

Berynator B juanor, y4acTBYIOT B KOJUICKTHBHOM OOCYXJEHHH TpoOJieM, ydaTcsl BIIAJeThb
MOHOJIOTHYECKOH U JUaloruueckod GopmMamMu pedd B COOTBETCTBHM C TpaMMaTHUYECKUMH H
CUHTaKCU4YECKMMH HOPMAaMHU POJHOTO SA3bIKa.

Yuamcsa oeticmeosamyo ¢ yuemom no3uyuu opy2020 u coenacosvl8ams c80U Oelcmeus:

[ToHrMarOT BO3MOKHOCTB Pa3IMYHBIX TOUEK 3PCHHUS, HE COBIAJIAIOIINX C COOCTBEHHOM;

[IposIBNISAIOT TOTOBHOCTH K OOCYXKICHHMIO pAa3HBIX TOYEK 3peHuss M BBIpaObOTKe oOIei
(rpynnoBoii) MO3ULMH;

MertanpeamerHsble:

* OBnajieHNe HaBbIKAaMH CaMOCTOSATEIBHOTO IPUOOPETEHNsI HOBBIX 3HAHUM, OpraHu3aluu yueOHon
JeSITENIbHOCTH, ITOMCKA CPEACTB €€ OCYIIECTBIICHUS;

* YMeHME UIaHUPOBATh IIyTH JOCTHKEHUS LIEJIed Ha OCHOBE CaMOCTOSITEIILHOIO aHAJIN3a YCJIOBUN
U CPEICTB HMX JOCTM)KCHUS, BBIICIATH aTbTEPHATUBHBIC CHOCOOBI JOCTIKEHHS 1€ M BHIOMpPATh
HanOosee 3pPEeKTUBHBIN C110CO0, OCYIIECTBIATh 03HABATENbHYIO PE(UIEKCHIO B OTHOLICHUN JeHCTBUI
10 PEIICHUIO YUeOHBIX U I03HABATEIbHBIX 33/1a4;

* YMeHMe NOHUMaTh MpobJeMy, CTaBUTh BOIPOCHI, BBIIBUIATh T'MIIOTE3Y, JaBaTh ONpE/EIeHUe
HNOHATUSM,  Kilaccu(uuupoBaTh, CTPYKTYpHUpOBaTb  MaTepuajig, MHPOBOAUTH  SKCIEPUMEHTHI,
apryMeHTHPOBaTh COOCTBEHHYIO MO3HIINIO, (POPMYIUPOBATEH BBIBOJBI U 3aKIIOYECHHUS;

* YMeHue COOTHOCUTH CBOU JECHUCTBUS C MJIAHUPYEMBIMHU Pe3yJbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOEH JEeATEIbHOCTH B IMpOILecce JOCTHXKEHUS pe3yibTaTa, ONpelesTh CIocoObl IeHCTBUIA B paMKax
NPE/UIOKEHHBIX YCIOBUM M TpeOOBaHMI, KOPPEKTUpPOBAaTb CBOU JIEHCTBUS B COOTBETCTBUU C
U3MEHSIOLENCS CUTYaluen;

* @opMHpOBaHME U Pa3BUTHE KOMIIETEHTHOCTHM B OOJIACTH HCIIOJIb30BAHUS HHCTPYMEHTOB U
TEXHUYECKUX CPEICTB MHPOPMALMOHHBIX TEXHOJIOIHH (KOMIIBIOTEPOB U MPOTPaMMHOI0 00ECTIeUeHMs)
KaK MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTUS KOMMYHUKATHBHBIX M I103HABaTEIbHBIX YHUBEPCAJIbHBIX
y4eOHBIX JIeHCTBUIA;

* YMeHHe co3/1aBaTh, MPUMEHITh U IIPE0OPa30OBbIBaTh 3HAKU M CUMBOJIbI, MOAEIU U CXEMBI IS
peleHns yueOHbIX U M03HaBaTeIbHbIX 337ay;

* YMeHue u3BJIEKaTh MHPOPMAILMIO U3 PA3JIMYHBIX MCTOYHHMKOB (BKJIHOYAs CpPEACTBAa MacCOBOM
UHpOpPMalLIMU, KOMIAKT-IUCKH y4eOHOro Ha3HaueHHs, pecypchl MHTepHeTa), cBOOOJHO MOJIb30BATHCS
CIPAaBOYHOM JIMTEpPaTypod, B TOM 4YHCI€ M Ha 3JIEKTPOHHBIX HOCUTENSX, COONI0AAaTh HOPMBI
UH(POPMALIMOHHON N30UPaTENbHOCTH, STHKH;

* VYMeHHME Ha TMpPAKTUKE TI0JIb30BAThCSI OCHOBHBIMU JIOTUYECKUMH TpUEMaMH, METOJaMHu
HaOJII0IeHUs, MOJIETIMPOBAHUS, OOBSICHEHUS, PELIeHUs TPoOIeM, MPOTHO3UPOBAHUS U JIp.;

* YMeHHe OpraHn30BbIBaTh CBOIO KU3Hb B COOTBETCTBHUH C IPEICTABICHUSIMHU O 3I0POBOM 00Opase
KHU3HHM, MpaBax M OOSI3aHHOCTSIX TpaKJaHWHA, LEHHOCTAX OBITUSA, KYJIbTYPbl M COLMAJIBHOTO
B3aUMOJCHCTBUS;

* YMeHUE BBINOIHATH I03HABATENIbHBIE U IPAKTUYECKUE 3a/1aHUS, B TOM YHMCJIE IPOEKTHBIE;

* YMeHHEe CaMOCTOSITeIbHO U apryMEHTHPOBAHHO OLIEHWBAaTh CBOM JEHCTBUS M JEHCTBUS
OJTHOKJIACCHUKOB, COJIEP’KaTeIbHO OOOCHOBBIBas MPAaBWIBHOCTh WIJIM OIIMOOYHOCTH pe3ylbTaTa M
crocoba NeWcTBUSA, aJeKBATHO OLIEHUBATh OOBEKTHBHYIO TPYIHOCTh Kak Mepy (aKTUYECKOTO WIIH
IIPEII0JIaraéMOI0 pacxo/la pecCypcoB Ha PELIEHUE 3a7auy, a TAKKE CBOU BO3MOXKHOCTH B JJOCTHKECHHUH
eI OMPENETIEHHON CII0KHOCTH;



* YMmenue paborath B rpynmne — 3QQeKTHBHO COTPYAHHYATh M B3aMMOJACWCTBOBATH Ha OCHOBE
KOOPJMHAIMY PA3IMYHBIX TTO3UINH NMPH BHIPAOOTKE OOILIETO pEeIIeHHS B COBMECTHOHM ESTEIbHOCTH;
CIIylIaTh mapTHepa, (OpMyIMpPOBATh U apryMEHTHUPOBATh CBO€ MHEHHE, KOPPEKTHO OTCTaUBATH CBOIO
HO3UIMI0O U KOOPJAWHUPOBATH €€ C IO3MIMHU IMapTHEPOB, B TOM YHCJIE B CHUTYAllMd CTOJIKHOBCHHS
MHTEPECOB; MPOAYKTHBHO pa3pemarb KOH(IMKTHI Ha OCHOBE ydeTa MHTEPECOB M MO3HMIMK BCEX €ro
YYaCTHHKOB, IIOMCKA M OLIEHKHU aTbTEPHATUBHBIX CIIOCOOOB pa3pemieHuss KOH(IUKTOB.

IIpeameTHbIe

OO0yuaromuiicss Hay4YuTCs:

[IpenMeTHBIMU pe3yJIbTaTaMH OCBOCHHS MPOTPaMMbl «3aHMMATENbHAS XUMUS» SBISIOTCS
CJICAYIOIINE 3HAHUS U YMEHUS:

* Vcrionb30BaTh TEPMUHBI «TEJI0», «BEIIECTBOY», «<XXUMHUYECKUE SIBICHUSY», «AHIUKATOPBI»;

* 3HaHKWE XUMHUYECKOH MOCY bl U MPOCTEHIIIEro XUMHUIECKOT0 000pyI0BaHHUS;

* 3HaHME NPaBWJI TEXHUKU 0€30MIaCHOCTH ITPH PaboTe C XMMUYECKUMH BEIIECTBAMH;

* YMeH#He onpeneniaTh NpU3HaKi XUMUYECKUX PEaKIIii;

* YMeHUS ¥ HaBBIKH [IPU MPOBEACHUH XUMHUECKOTO SKCIIEPUMEHTA;

* YMeHHe IpOBOIUTH HAOIIOACHUE 32 XUMHUECKUM SBIICHHEM;

OO0y4aromuiicst HOJy4YUT BO3MOKHOCTb HAYYMThCSH:

* HCIOJb30BaTh MNpPU NpPOBEIEHUM MpakTHueckux pabdor uHcTpyMeHThl WKT nns 3anucu u
00paboTKK MHPOPMALINHU, TOTOBUTH HEOOJBIINE PE3EHTALINH TI0 pe3yJIbTaTaM HaOJII0ICHUH U OTIBITOB;

* MOJENupoBaThb OOBEKTHl U OTAEIbHBIE IPOLIECCHl PEAIBHOr0 MHpa C HCHOJIb30BaHUEM
BUPTYaJIbHBIX JJAOOPATOPUI U MEXAaHU3MOB;

* T0JIb30BATHCS IPOCTHIMU HAaBBIKAMM CAMOKOHTPOJII CAMOYYBCTBUS Ul COXPAHEHUS 3[10POBbS,
OCO3HAHHO BBINIOJIHATH PEKUM JHSI, IPaBUJIa PallMOHAIBHOTO MUTaHUSI U IMYHOM TMTHUEHBI;

* BBITNOJIHATH IpaBUIa 6€30I1aCHOTO MTOBE/ICHUS B IOME.

V1. Coaep:xkaHue Kypca BHEYPOUHOIi eI TeJIbHOCTH
Tema 1. [Ipuemsbl oOpanieHus ¢ 1a00paTOPHBLIM 000pyA0BaHHEM. (2 Yaca)
[Tpuemsbl oOparieHus ¢ 1abopaTopHBIM 000pyaoBaHKeM. Kitaccudukariys peakTHBOB 110 JICHCTBUIO HA
OpTraHu3M, XpaHCHUC PCAKTHUBOB, O603H3‘I€HI/IC Ha 3THUKCTKaAx. O(bOpMJIeHI/Ie BBITIOJIHEHUSA XUMHUYCCKOT'O
9KCIIEPUMEHTA U €0 Pe3yJIbTaToB.

Tema 2. KauecTBeHHBIN aHAIN3 OPraHUYECKHX coeAnHeHU. O0HapyKeHHe PYHKIHOHAJIbHBIX
rPyNI OPraHUuYecKUX cOeINHeHUH U Heoprannyeckux. (4 yaca)

KavecTBeHHbIl aHanu3: naeHTuukanus u ooHapyxeHre. OCOOEHHOCTH KaueCTBEHHOTO aHaIN3a
OpraHMYECKUX M HEOpraHMYeCcKUx coequHeHuni. O01mas cxema mporuecca UIeHTU(UKAIUY BELIECTB.
AHanuTHUYeCKHE 3aJa4d IIPYU UCCIEI0BaHUU BelecTB. [IpenBapurenbHble CCIeI0BaHNs: YCTaHOBIIEHUE
arperaTHoro COCTOSIHMS, LIBETA, 3amaxa, poda Ha rOprovecTb, M3MepeHHne (PU3NIeCKUX KOHCTAHT,
MOJIEKYJISIpPHOM Macchl. KauecTBEHHBIN 2JIEMEHTHBIN aHAIN3 COEMHEHHUMN.

Tema 3. Xumus xu3nu. CHHTE3 M Hccile0BaHNe CBOMCTB coenHennii. (21 yac).

Xumus u nuTanue. Butamunsl B mpoayktax nutanus. [Ipupogasie ctumynsitopel. OpraHudeckue
KHUCIIOTHL. CBOMCTBA, CTpoeHue, nonydeHue. OpraHnyeckue KUCiIoThl. KuciaoTsl KOHCEPBAHTHI.
Oprannueckue KUCIO0ThI B mumie. YrieBoasl. CocTtaB, CTpoeHue, CBOMCTBA. [ 1II0K03a, caxapo3sa.
VYrneBoas! B iunie. MosouHnsblil caxap. YrineBoasl. CTpoeHue, CBOMCTBa, noayuenue. Kpaxmai.
VYrnesons! B nunie. Kpaxman. OqHoaTOMHBIE COUPTHI. XapaKTepUCTUKA Kinacca. Pu3ndeckue CBOMCTBA.
KauectBennsie peakuuu. benku. Xapakrepuctuka kiacca. Kauecrsennsie peakunu. Heoprannueckue
coequHeHus Ha KyxHe. Coub, cosia. Heopranmueckue coequaenns Ha KyxHe. Bona. ®usnueckue u
XUMHYECKHEe CBOMCTBA. JKeCTKOCTh M MPUYHHBI €€ BOSHUKHOBEHHUA. CriocoOsl yeTpaneHus. KoHTposb
KadecTBa BoJibl. OLIEHKA 3arpsiI3HEHHOCTH BOJIbI. KOIOMIHbIE pacTBOPHI U MHUIIA.

Tema 4. Xumus B 6biTy. CHHTE3 M HCCJIeIOBAHME CBOICTB COeAUHEHNH. (7 4acoB)

Motomue cpecTBa M YUCTAIINE CPEAICTBA. 3HAKOMCTBO C Pa3HOOOpa3ueM, CBOMCTBAMHU,
KIaccU(pUKaIlMel MOIOIIUX U YUCTAIUX cpencTB. [IpaBuna 6e30macHOCTH CO CpeicTBaMU OBITOBOM
xumun. Mpuia. CoctaB, cTpoeHHe, MostydeHue. JlymuncTeie BeniecTsa B naphoMepun, KOCMETUKH,
MoroImx cpeacTax. Ddupusie macna. Cocras. [lymucTeie BemecTBa B maproMepun, KOCMETHKH,
Moromux cpenactsax. Cinoxxubie 3¢upsl. CocTaB, CTpoeHHe, onydeHue. Mitorosoe 3ansarue.



Kondepennus mo teme: «Xumust B ObITY».
VIl. TemaTn4yeckoe NJIAaHKPOBaHHE

Ne Tema pa3znena Koa-Bo
n/n 4acoB
1 ITpuemsbl oOpateHust ¢ 1a00paTOPHBIM 000PYTOBAHHEM. 2
2 [KauecTBeHHBIIt aHanu3 OpraHu4eCKUX COCMHCHHM. 4

OOHapyxeHue  (YHKIMOHAJIBHBIX TIPYHNI  OPraHUYECKHX
COCIMHEHUI ¥ HEOPTAHUYECKUX

3 Xumns xu3an. CHHTE3 1 HUCCIIENOBAHUE CBOVCTB COEIUHEHNN 21
4 Xuwmns B ObITy. CHHTE3 M HCCIICJIOBAaHUE CBOMCTB COCAMHEHUM. 7
MTOI'O 34

VI1Il. Onucanue MaTepnaabHO-TeXHUYECKOI0 o0ecrnedeHus
o0pa3oBaTeIbHOIO Mpouecca

[na yuumena.
1. M.A.Pa6os, E.}O.Hesckas, P.B.JIuako Tectbl mo xumuu. M.: « DKk3amMeH»
2. Xumus. 11 kiacc. [Ipodbunbabiil ypoBeHb. KHura s yuurens. B 2 u. [Nadpuensa O.C.,
JIpicoBa I'.I'., BBeaenckas A.I'._
3. 0O.C.I'abpuensn, [1.H. bepéskun «KoHTpoabHbIe U IPOBEpOUYHBIE paboThI Mo Xxumuu 11 kiacc.
basoselii ypoBeHs », M.: [Ipocsenienue,
4. AM. Panenxuii, B.I1.I'opmikosa, JI.H.Kpyrnukosa «/Iugaktudeckuii matepuan no xumun. 10 —
11. ITocobue mist yautensi», M.: Ilpocsemienue,
H.I1.Tpoery6oBa. [Toypounsie pazpabotku o xumu. 11 kmacc.M.:Bako
H.B.IIupmmna Xumus 10-11 knacesl. UHauBuayanbHblii KOHTpoIb 3HaHUN. KapTouku-
3aganus. Bonrorpan :”Yuurens”’

oo

HNuTepHeT-pecypcebl:
1.http://him.1september.ru/ I'azera "Xumus" u caidt g yuurens "5 uny Ha ypok XUMuH'"
2.http://www.openclass.ru/ caiit o6pazoBaTenbHbIii OTKPBITHINA Kace
3.http://pedsovet.su/ caiiT [lencoBeT.py ( mpe3eHTanmu, pa3paboTKH. ..)
4. https://acetyl.ru/ - uHTEepaKTUBHBIC TAOIHUIIBI, TPAPHUSCKHE KOHCTPYKTOPHI 10 XUMUHN

s yuawuxcs:
1. Crenun BJI., Anux6OpoBa JI.IO. 3anumatenbHbie 3agaHus U 3(G(GEKTUBHBI OMBITHI 1O XHUMHH.
Mockasa. [poda.

2. O.C.Tabpuensn, NI.I'. OctpoymoB, A.I'.BBenenckas. «O0mas XumMusi B TecTax, 3a/1a4ax u
ynpaxknenusx. 11 kmacc. YuebHoe nmocobue st o01ieo0pa3oBaTeNbHBIX YIPESKISHUN», M.:
HApoda,

O.C.T'abpuensn, N.I'. OctpoymoB. Xumusi. Marepuanst 115 moarotoBku k EI'D. », M.: Jlpoda,
O.C.I'abpuens, U.I'. Octpoymos, [1.B.PemeroB 3agaun mo xumuu u ciocods! ux pemenus 10-
11 kmaccer. M.: [Ipoda.

P w

2.Onexmponnvie pecypewt (CD): BuptyanbHas XuMu4eckas 1abopaTopusi.

HNuTepHeT-pecypcebl:
http://www.en.edu.ru/ EcrecTBeHHOHay4HBIH 00pa30BaTEIbHBIH MOPTAL.

http://www.alhimik.ru/ - AJIXUMUK - Baur HOMOIIHUK, JIOIIMaH B MOPE XMMUYECKUX BEILECTB U SBJICHUI.

http://grokhovs.chat.ru/chemhist.html BceoOrast ucropust xumuu. Bo3HUKHOBEHHE U pa3BUTHE XHUMHUH C
npesHenmux BpeMeH 10 XVII Beka.

http://hemi.wallst.ru/ - DxcriepuMeHTaNBHBINA YIEOHUK 110 00IIEH XumuH 11t 8-11 Kiraccos,
NpeAHa3HAYEHHBIN KaK JUIsl U3y4EeHUs] XUMUHM "'Cc HyJs", TaK U JJIs1 MOATOTOBKU K K3aMEHaM.




IX. TemaTn4ueckoe NJIaHMPOBaHHUE

Neri/m | Tema Kon-Bo
JacoB

Tema 1. Ilpuembl oOpamenus ¢ 1adopaTopHbIM 000opyaoBaHHeM. (2 yaca)

1 [IpaBuna mo TexHuke 6€30MaCHOCTH B XUMHUYECKOH J1abopaTopuHu. 1

2 Knaccudukanus peakTHBOB 110 IEHCTBUIO Ha OPraHU3M, XpaHEHHE PEaKTHBOB, 1

0003HaYEHUE HA ITUKETKAX.

Tema 2. KauecTBeHHBbIH aHAJIN3 OpPraHuvecKux coeqnHeHuii. O0Hapy:xeHue (PyHKIUMOHAJBHBIX TPYII
OPraHuYecKUX M HEOPraHM4YeCcKuX coenHennii. (4 yaca)

3 N3mepenne pH B pacTtBopax. Omnpesenenre pacCTBOPUMOCTH Pa3IMUHBIX BEILIECTB. 1
4 KayecTBeHHBIN 3JIEMEHTHBIN aHAJIN3 COEAUHEHMUIA. 1
5 Peaknuy BoccTaHABIMBAOIIMX CaxapoB 1
6 N3yuenune B3auMOAECUCTBUS OPraHUYECKUX COCIMHEHUM Pa3JIMYHbIX KJIACCOB C 1

coenuaeHusaMu xenesa (111).

Tema 3. Xumus xu3nu. CHHTE3 M HcCile0BaHue CBOMCTB coelnHennii. (21 yac)

7 XuMHS U TUTAHUE. 1
8 OrnpeziesieHne BUTAMUHOB 1
9 KagecTBenHast peakiyst Ha KoenH. 1
10 OpraHnyeckue KUCa0Thl B IUIIIE. 1
11 VIIIEBO/IBL 1
12 I'mroxo3a, caxaposa. 1
13 [Tosrydenue caxapa U3 CBEKIIHI. 1
14 Craguu npou3BOJICTBA caxapa U3 CaXapHOW CBEKJIBL. 1
15 Yrnesoas! B nuie. Kpaxman Ponb kpaxmana Kak NUIEBOro MPOAYKTA. 1
16 OmnpeneneHye Kpaxmaja B JINCThSX JKUBBIX PACTEHUN U MaprapuHe. 1
17 OnHoatoMHBIE CIUPTHL. KauecTBEHHBIE peaKIUH. 1
18 benku. KauecTBeHHbIE peakiym. 1
19 3HaueHue OEJIKOB s YKU3HEHHBIX MPOIIECCOB. 1
20 I[BeTHBIC peakIuu OCITKOB. 1
21 Coub, cona. 1
22 KecTkocTh M MPUYMHBI €€ BOSHUKHOBEHHSI. 1
23 OmnpeeneHne )KeCTKOCTH BOJIBI M €€ YCTPAHCHHUE. 1
24 KauecTBo Bozpl, napamerpsl, I1JIK. 1
25 Kosutoniaeie pacTBOpHI ¥ NUIIA. 1
26 N3ydyeHne MoJIOKa KaK SMYJIbCUU. 1
27 CocTaB 1 aHaIM3 KayecTBa MPOXJIaIUTENbHBIX HATUTKOB 1
Tema 4. Xumus B 6biTy. CHHTE3 M HCCJIEIOBAHNE CBOICTB cOeJUHEHHH. (7 4acoB)

28 Moro1ue cpecTBa M YUCTAIIME CPEICTBA. 1
29 3HAKOMCTBO C 00pa3IaMi XUMUYECKHX CPEJICTB CAHUTAPUHU W TUTHCHBI. 1
30 Mpuna. 1
31 Jlymucrtele BemecTsa B nap@roMepun, KOCMETHKH, MOIOIIIUX CPE/ICTBAX. 1
32 W3Bnedenne 3pupHBIX Maces U3 paCTUTEILHOTO MaTepHaa. 1
33 CocTaB ¥ CBOHCTBA COBPEMEHHBIX CPEJCTB TUTHEHEI. 1
34 CocTtaB 1 CBOMCTBA HEKOTOPBIX MIPENapaToOB TMTMEHUYECKOM, 1eueOHON 1 JeKOPaTUBHOM 1

KOCMCTHUKH.
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